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DS-18 


HM OVERVIEW 

YMEF744B (DS-1S) is a high performance audio controller for the PCI Bus. DS-1S consists of two separated 
functional blocks. One is the PCI Audio block and the other is the Legacy Audio block. PCI Audio block 
allows Software Driver to handle maximum of 73 concurrent audio streams with the Bus Master DMA engine. 
The PCI Audio Engine converts the sampling rate of each audio stream and the streams are mixed without 
utilizing the CPU or causing system latency. By using the Software Driver from YAMAHA, PCI Audio 
provides 64-voice XG wavetable synthesizer with Reverb and variation. It also supports DirectSound hardware 
accelerator, Downloadable Sound (DLS) and DirectMusic accelerator. 

Legacy Audio block supports FM Synthesizer, Sound Blaster Pro, MPU401 UART mode and Joystick 
function in order to provide hardware compatibility for numerous PC games on real DOS without any software 
driver. To achieve legacy DMAC compatibility on the PCI, DS-1S supports both PC/PCI and Distributed 
DMA protocols. DS-1S also supports Serialized IRQ for legacy IRQ compatibility. 

DS-1S supports the connection to AC’97 which provides high quality DAC, ADC and analog mixing, and it 
can connect two AC’97s. In addition, it supports consumer IEC958, Audio Digital Interface (SPDIF), to 


connect external audio equipment by digital. 


M@ FEATURES 
¢ PCI 2.2 Compliant ¢ Supports PC/PCI and Distributed DMA for legacy 
¢ PC’98/PC’99 specification Compliant DMAC (8237) emulation 
¢ PCI Bus Power Management rev. 1.0 Compliant * Supports I’S serial input for Zoomed Video Port 
(Support DO, D2 and D3 state) ¢ Supports Consumer IEC958 Output (SPDIF OUT) 
¢ Supports clock run ¢ Supports Consumer IEC958 Input (SPDIF IN) 
¢ PCI Bus Master for PCI Audio ¢ Supports AC’97 Interface (AC-Link) Revision 2.1 
True Full Duplex Playback and Capture with ¢ AC’97 Digital Docking 
different Sampling Rate ¢ Supports 4-Channel Speaker 
Maximum 64-voice XG capital Wavetable ¢ Hardware Volume Control 
Synthesizer including GM compatibility * EEPROM Interface 
DirectSound Hardware Acceleration ¢ Single Crystal operation (24.576MHz) 
DirectMusic Hardware Acceleration ¢ 3.3V Power supply (5V tolerant) 
Downloadable Sound (DLS) level-1 ¢ 128-pin LQFP = YMF744B-V : 0.5mm pin pitch 
e Legacy Audio compatibility YMF744B-R : 0.4mm pin pitch 


FM Synthesizer 


Hardware Sound Blaster Pro compatibility moi @ ¢ 0 | 0 | lJ S-\G 
| a 


MPU401 UART mode MIDI interface 


Joystick Xe] @ Sensaura™ 


¢ Supports Serialized IRQ 


The contents of this catalog are target specifications and are subject to change 
: without prior notice. When using this device, please recheck the specifications. 
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mM LOGOS 


| GENERAL MIDI logo is a trademark of Association of Musical Electronics Industry (AMEI), 


and indicates GM system level 1 Compliant. 


GI XG logo is a trademark of YAMAHA Corporation. 


®) ° 0 i 1 l lJ 6 -y 6 SONDIUS-XG logo is a trademark that Stanford University in the United States and 
™ YAMAHA Corporation hold jointly. 


@ se nsaura ™ Sensaura logo is a trademark of Central Research Laboratories Limited. 


1. GM system level 1 
GM system level 1 is a world standard format about MIDI synthesizer which provides voice arrangements 
and MIDI functions. 

2. XG 
XG is a format about MIDI synthesizer that is proposed by YAMAHA, and keeps the upper compatibility of 
GM system level 1. The good points are the voice arrangements kept extensively, a large number of the 
voices, modification of the voices, 3 kinds of effects, and so on. 

3. SONDIUS-XG 
Products bearing the SONDIUS-XG logo are licensed under patents of Stanford University and YAMAHA 
Corporation as listed on <http://www.sondius-xg.com>. The SONDIUS-XG produces acoustic sound 
outputs by running a virtual simulation of the actual acoustic instrument operation. Therefore, it provides 
much more real-world acoustic sound outputs fundamentally different from the Wavetable sound generator 
that simply processes the recorded acoustic sound sources only. The SONDIUS-XG adds the technology 
of virtual acoustic sound to the XG format. 

4. Sensaura 
Sensaura is a technology which provides 3D positional audio and moving effect by HRTF (Head Related 
Transfer Function) with 2 speakers or headphone. This feature makes it possible to enjoy invariable and 


unchangeable sound feelings in all-positional area covering as wide as 360 degrees. 
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Mi PIN CONFIGURATION 


YMEF744B-V (0.5mm pin pitch) 
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AD26 Co 1 ———) TES 
PVDD2 FL 2 O i] VDD2 
AD25 Co 3 1 VSS3 
AD24 Co 4 -——] VDD1 
CBE3# Co 5 PJ CMCLK 
IDSEL CH 6 -——] CSDO 
AD23 Co 7 —) CBCLK 
Pvss4 CF 8 i] CSDIO 
AD22 Co 9 1 3CSYNC 
AD21 {——] CRST 
AD20 Co i] VDDO 
AD19 Co fr ] VSS2 
AD18 C4 [1 RESERVE2 
AD17 ~——] RESERVE3 
AD16 Co i] CSDI2 
CBE2# FC _——] DOCKEN# 
PVSS3 Co i] VSS1 
FRAME# Co i] XI24 
TRDY# C4 i] x024 
TRDY# COS 1 LOOPF 
DEVSEL# Co dy} LVDD 
PVDD1 1) CVDD1 
STOP? Co i ZVBCLK 
PERR# Co 1 ZVLRCK 
SERR# C= 1 ZVSDI 
PAR C4 1] SPDIFOUT 
CBE1# C4 -—] SPDIFIN 
Pvss2 1 IRQ11 
AD1I5 CO -——] IRQ10 
aAD14 Co i] IROI 
AD13 COO i] IRQ7 
AD12 Go i] IRQ5 
AD11 CO i] GPIO2 
AD10 CL C1 GPIO1 
ADI CS i] GPIOO 
ADs CH (1 RESERVE8 
Pvss1 4 [1 RESERVEY 
CBEO# C= -——] RESERVE10 
OY OAANMNTNONORrAOADOHANMNT 
~m OMMOMNOMNMMOMNONMMNMNMNOWOWOW WO 
5 SSRARAARRSESER AERO SA SANIS 
5 g HORESOAROREESEES 
A A GCOOUMOKMOOKRKLUUHE 
Boa 4 SS BE Hae 
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2 Bee ee 
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128 Pin LQFP Top View 
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ry, 


LOOPF 


LVDD 


91 FI CSYNC 

90 FJ CRST 

87 F-—1 RESERVE2 
86 [| —] RESERVE3 
85 Fe] CSDI2 

84 [J DOCK! 

78 (=) CVDD1 

77 --—1 ZVBCLK 
76 (=) ZVLRCK 
75 Fe] ZVSDI 

74 (==) SPDIFOUT 
73 --1 SPDIFIN 
72 (=) IRQ11 

71 41 IRQ10 

70 ==) IRQ9 

67 FJ} GPIO2 

66 FJ GPIO1 

65 FJ) GPIOO 


95 FI] CMCLK 
94 FJ CSDO 

93 F CBCLK 
92 [J] CSDIO 
89 F=1 vbDO 

88 F—1 vss2 

83 F441 vss 

82 FJ) x124 

81 Fe xo24 

80 = 

79 = 

69 FJ] IRQO7 

68 FJ IRQS 


d 
Q 
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YMEF744B-R (0.4mm pin pitch) 
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M@ PIN DESCRIPTION 


1. PCI Bus Interface (54-pin) 


pcicex | at | oe | Petctock 
rset ot | oe | Ree 
apo) | to |p | Address/Data 
jopepo# | to | pw | | command/Byte Enable 
par | to | op | Party 
ramet | 10 | pvr | | Frame 

rove | 10 | esr |_| Initiator Ready 

[repy# | 0 | pvr |_| Target Ready 

rope | 10 | er |_| St0p 

sen dt | PC ID Select 

jovsers | to | par | | Device Setect 
rege | co | pw | | pctRequet 


jonte tt |e | cra 


ppciGrant 
pcreg# | co | pw | | pcopcrRequest 
POGNT# fe sie 
perre | 10 | str || Parity Error 

jserre | | Pod | | Systemeor 
untae | | Pod |_| interrupt signal output for PCI bus 
jsering# | to |p| Serialized RQ 
jeuxrune | to |p || chock Run 


2. AC’97 Interface (8-pin) 


jerst# | op |r| oma | Resetsignalforaca7 
leek | | ce | oma_| Master Clock for aC'97 24.576MH) | 
jepek | ot |r | ~ | ACHink: Bit Clock for AC'97 audio data | 
Cspo 
| =| AcHink: AC’97 Serial audio input data (Primary) _ | 
a 


CSDIO I 
T 


oe ae 
lesync | | or 
Ean 


AC-link: AC’97 Serial audio input data (Secondary) 
Docking Enable 
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3. External Audio Interface (5-pin) 


SPDIFOUT lo | or | oma | Digital Audio Interface output 
SPDIFIN cake 2 eee Digital Audio Interface input 


ZVBCLK Bae Zoomed Video Port Bit Clock 


ZVLRCK ee Lae. |) ese Zoomed Video Port _L/R Clock 
ZVSDI i pe traps | a | Zoomed Video Port Serial Data 


4. Legacy Device Interface (15-pin) 


Function 


I/O 
os Jo fw | aa Interrupt5 of Legacy Audio 
IRQ5 Ttr 12mA It is directly connected to the interrupt signal of 
System I/O chip. 
rg? | 0 | tw | tama | tnterrupe7 of Legacy Audio 


IRQ9 Wo | are | toma | Interrupt9 of Legacy Audio 


IRQIO | o | tr | 12ma | Interruptl0 of Legacy Audio 


IRQI1 Pe Interruptl1 of Legacy Audio. 


oppo} tt | A | Gamer 
jap) tt | top | -  fGamero 
PRXD 


I Ea MIDI Data Receive 


|MIDIDataReceive 
mp Lo | ot | ama | wmprpata transfer 


5. Miscellaneous (11-pin) 


ROMCS Esa va Chip select for external EEPROM 


Serial clock for external EEPROM 
ROMSK / VOLUP# IO Tup 2mA 

or Hardware Volume (Up) 

Serial data output for external EEPROM 
ROMDO / VOLDW# IO Tup 2mA 

or Hardware Volume (Down) 


ROMDI ta eS ee | Serial data input for external EEPROM 


xpos tt | ||| 28.576 matte Crystal 


xo fo | ce [| 24.576 Marte Crys 
juoorr tt | A | | Capacitorforpuy 


General purpose Input / Output 
GPIO[2:0] IO Tup 2mA ; 
GPIO2 can use for a reset pin of Secondary AC’97. 


TEST# fae oe LSI Test pin (Do not connect externally.) 
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6. Power Supply (22-pin) 


PVDD[3:0] ee ae 3.3V Power supply for PCI Bus Interface 
PVSS[6:0] a ee Ground for PCI Bus Interface 


jevop0) | = ||| 5 3v Powersupply forCore logic 
fvoppo) | | || 3.3 Power supply 

vssisso) | = | | coun 
vpn | || av Powersupply forPLL Fitter | 


7. Reserve Pin (13-pin) 


reserveo | o | Poa | - | 


RESERVE[16:8, 1] 


| RESERVE(3:2] | 1 | Top | - | Reserve pins (Do not connect externally.) 
feel foe ae 2 a 


TYPE 
T: TTL A: Analog Ptr : Tri-State PCI 
Ttr : Tri-State TTL C: CMOS Pstr : Sustained Tri-Sate PCI 
Tup : Pull up (Max. 300kohm) TTL =P: PCI Pod : Open Drain PCI 
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HM BLOCK DIAGRAM 


EEPROM I/F 


GPIO 


PCI Side Band 
PC/PCI 
S-IRQ 


PCl 
Interface 


Audio 
Function 
Config 
Register 


SPDIF Input 
ZV Port 


Legacy Audio 


FM Synthesizer 
SB Pro 


D-DMA Engine 


MPU401 


Joystick 


PCI Bus Master 
DMA Controller 


PCI Native Audio 


XG _ Synthesizer 


DirectSound Acc. 


Wave In/Out 


Selector 


SRC 
Sampling 
Converter 


AC-Link 
Interface 
Revision2.1 
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Mi FUNCTION OVERVIEW 
1. PCl INTERFACE 


DS-1S supports the PCI bus interface and complies to PCI revision 2.2. 


1-1. PCl Bus Command 
DS-1S supports the following PCI Bus commands. 


1-1-1. Target Device Mode 


CREO 


0 0 


Interrupt Acknowledge (not support) 


o;o|o 
-e1o|o 


o;|o 
o;ol[rR 


0 Memory Read 
| 0 | Memory Write | 
reserved 


1 Memory Write and Invalidate (not support) 


eS lelediReldie]e 


Slr lOTR OTR] Oye ]OoOTRe ]oyTRIl[olRisco 


— 
Ste | OL ol Re tre] oO]olR tr 


= PS PRS PRL OLOoOyT oT oye eRe ye Re ty Re ft RE] OTL CodlT]lLcmC 


ee 


DS-1S does not assert DEVSEL# when accessed with commands that are indicated as (not supported) or 


reserved. 


1-1-2. Master Device Mode 


C/BE[3:0]# Command 
1 1 0 
1 1 1 


When DS-1S becomes a Master Device, it generates only memory write and read cycle commands. 
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1-2. PCI Configuration Register 
In addition to the Configuration Register defined by PCI Revision 2.2, DS-1S provides proprietary PCI 


Configuration Registers in order to control legacy audio function, such as FM Synthesizer, Sound Blaster Pro, 
MPU401 and Joystick. These additional registers are configured by BIOS or the configuration software 
from YAMAHA Corporation. 


The following shows the overview of the PCI Configuration Register. 


Reserved Header Type Latency Timer Reserved 


1C-2Bh Reserved 


2C-2Fh Subsystem ID Subsystem Vendor ID 


30-33h Reserved 


24am 


38-3Bh Reserved 


eserves 
40-43h Legacy Audio Control 
50-oFh 


registers are hardwired to “O”. All data written to these registers are discarded. The values 


read from these registers are all zero. 


DS-1S can be accessed by using any bus width, 8-bit, 16-bit or 32-bit. 
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00-01h: Vendor ID 


Read Only 
Default: 1073h 
Access Bus Width: 8, 16, 32-bit 
[15 b14 | b13 | b12 | bit | b10 | b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 


Vendor ID 


b[15:0] ........ Vendor ID 


This register contains the YAMAHA Vendor ID registered in Revision 2.2. This register is hardwired to 
1073h. 


02-03h: Device ID 


Read Only 
Default: 0010h 
Access Bus Width: 8, 16, 32-bit 


| bis | bia | bis | bi2 | b11 | bio | bo | bs | b7 | b6 | bs | b4 | bs | b2 | bi | b0 | 


b[15:0].........Device ID 


This register contains the Device ID of DS-1S. This register is hardwired to 0010h. 


04-05h: Command 


Read / Write 
Default: O000h 
Access Bus Width: 8, 16, 32-bit 


| bi5 | bia | bi3 | bi2 | bi | bio | bo | ba _| b7 | be | bs | b4 | bs | be | bi | bo | 


ee ee eee, SER eee PER ee CME | MS | 10S | 
DO wees IOS: I/O Space 


This bit is a dummy one that is capable of writing. This bit indicates for BIOS or OS that DS-1S 


includes I/O devices. 
Disxteetesceccet MS: Memory Space 


This bit enables DS-1S to response to Memory Space Access. 
“0”: DS-1S ignores Memory Space Access. (default) 
“1”: DS-1S responds to Memory Space Access. 


D2vatisine BME: Bus Master Enable 
This bit enables DS-1S to act as a master device on the PCI bus. 


“0”: Do not set DS-1S to be the master device. (default) 
“1”: Set DS-1S to be the master device. 
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DG orice esc PER: Parity Error Response 


This bit enables DS-1S responses to Parity Error. 
“0”: DS-1S ignores all parity errors. 


“1”: DS-1S performs error operation when DS-1S detects a parity error. 
DS scceirecice: SER: SERR# Enable 


This bit enables DS-1S to drive SERR#. 
“0”: Do not drive SERR#. (default) 
“1”: Drives SERR# when DS-1S detects an Address Parity Error on normal target cycle or a Data Parity 


Error on special cycle. 


06-07h: Status 
Read / Write Clear 


Default: 0210h 
Access Bus Width: 8, 16, 32-bit 


| b15 | bia | b13 | bi2 | bit | bio | bo | bs | b7 | be | bs | b4 | bs | ba | bi | bo | 


Pore [sse [RMA ATA] sta] evr [oppo] - | - | - JoaP] - | - | - | — | 
DA vice setecenccss CAP: Capability (Read Only) 


This bit indicates that DS-1S supports the capability register. This bit is read only. When 58-59h : 
ACPI Mode register, ACPI bit is “0”, the bit is “1”. When ACPI bit is “1”, the bit is “O”. 


DS weetsteies DPD: Data Parity Error Detected 

This bit indicates that DS-1S detects a Data Parity Error during a PCI master cycle. 
b[10:9]........ DEVT: DEVSEL Timing 

This bit indicates that the decoding speed of DS-1S is Medium. 
Dilid.ce3, eee STA: Signaled Target Abort 

This bit indicates that DS-1S terminates a transaction with Target Abort during a target cycle. 
O12 Ses ictind RTA: Received Target Abort 


This bit indicates that a transaction is terminated with Target Abort while DS-1S is in the master memory 


cycle. 
DI3 sce RMA: Received Master Abort 


This bit indicates that a transaction is terminated with Master Abort while DS-1S is in the master memory 


cycle. 
D14.e.cscccees: SSE: Signaled System Error 
This bit indicates that DS-1S asserts SERR#. 


DID. aca: DPE: Detected Parity Error 


This bit indicates that DS-1S detects Address Parity Error or Data Parity Error during a transaction. 
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08h: Revision ID 
Read Only 
Default: 02h 
Access Bus Width: 8, 16, 32-bit 
| b7 b6 b5 b4 b3 b2 b1 bO 


b[7:0] ........-. Revision ID 


This register contains the revision number of DS-1S. This register is hardwired to 02h. 


09h: Programming Interface 
Read Only 
Default: 00h 
Access Bus Width: 8, 16, 32-bit 
b7_| be | 5 | b4 | 3 | b2 | oi | b0 


Programming Interface 


b[7:0] ........-- Programming Interface 


This register indicates the programming interface of DS-1S. This register is hardwired to 00h. 


OAh: Sub-class Code 
Read Only 
Default: 01h 
Access Bus Width: 8, 16, 32-bit 
| b7 b6 b5 b4 b3 b2 b1 bO 


Sub-class Code 


b[7:0] ........-- Sub-class Code 


This register indicates the sub-class of DS-1S. This register is hardwired to 01h. DS-1S belongs to the 
Audio Sub-class. 


OBh: Base Class Code 


Read Only 
Default: 04h 
Access Bus Width: 8, 16, 32-bit 


| b7_| be | bs | b4 | bs | be | bi | bo | 


Base Class Code 


b[7:0] .......... Base Class Code 


This register indicates the base class of DS-1S. This register is hardwired to 04h. DS-1S belongs to 
the Multimedia Base Class. 
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ODh: Latency Timer 


Read / Write 
Default: 00h 
Access Bus Width: 8, 16, 32-bit 
| b7_| bé | bd | b4 | b3 | b2 | bt | b0 | 


Latency Timer 


b[7:0] ........-- Latency Timer 


When DS-1S becomes a Bus Master device, this register indicates the initial value of the Master Latency 


Timer. 


OEh: Header Type 


Read Only 
Default: 00h 
Access Bus Width: 8, 16, 32-bit 


| b7 | be | b5 {| b4 | bs | b2 | bi | bo 


b[7:0] ........-- Header Type 


This register indicates the device type of DS-1S. This is hardwired to 00h. 


10-13h: PCI Audio Memory Base Address 


Read / Write 

Default: O0000000h 

Access Bus Width: 8, 16, 32-bit 

b1i5 | b14 | b13 | b12 a — — — b7 b6 b5 b4 b3 b2 b1 b0 


Cm | 


MBA (higher) 
b[31:15]...... MBA: Memory Base Address 


This register indicates the physical Memory Base address of the PCI Audio registers in DS-1S. The base 
address can be located anywhere in the 32-bit address space. Data in the DS-1S register is not 
prefetchable. 

Size of the register to be mapped into the memory space is 32,768 bytes. 
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14-17h: Legacy Audio I/O Base Address (Dummy for SB, FM, MPU, D-DMA) 


Read / Write 

Default: 00000001h 

Access Bus Width: 8, 16, 32-bit 

b15 | b14 | b13 | b12 | b11 | b10 | bg b8 b7 b6 b5 b4 b3 b2 b1 b0 


IOBASEO eee eeeieeeee| 0 | 


po tCi“‘“O™CNOBASEOUC—“‘C’NCOCOC*C*C*dCTLCN™«CdCS 
[er [eso [ozo [ooo [oer [ wes [as [oes [ome [ze [ot [oan | ois [ore [or [ose 


DO...... sees fe) (Read Only) 
This bit indicates that the base address is assigned to I/O. This bit is hardwired to “1”. 
b[15:6] ........ IOBASEO 


This register is used so that the OS may secure I/O resources for Sound Blaster Pro, FM Synthesizer, 
MPU401 and D-DMA controller. Because this register is a dummy one, each for the I/O addresses of 
the above blocks is assigned with the I/O addresses set to 4C-4Dh and 60-65h respectively by the software 


driver. 


18-1Bh: Legacy Audio I/O Base Address (Dummy for Joystick) 


Read / Write 
Default: 00000001h 
Access Bus Width: 8, 16, 32-bit 
| bi5 | B14 | b13 | b12 | bit | bio | bo | bs | bz | be | b5 | b4 | bs | ba | bt | 0 | 
IOBASE1 eI vo | 


i a a ee ee ee ee) 


DO... sees fe) (Read Only) 
This bit indicates that the base address is assigned to I/O. This bit is hardwired to “1”. 
b[15:2] ........ IOBASE1 


This register is used so that the OS may secure I/O resource for the joystick port. Because this register is 
a dummy one, the joystick I/O address is assigned with the I/O address set to 66-67h by the software 


driver. 
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2C-2Dh: Subsystem Vendor ID 


Read Only 
Default: 1073h 
Access Bus Width: 8, 16, 32-bit 
[15 b14 | b13 | b12 | bit | b10 | bg b8 b7 b6 b5 b4 b3 b2 b1 b0 


Subsystem Vendor ID 


b[15:0] ........ Subsystem Vendor ID 


This register contains the Subsystem Vendor ID. In general, this ID is used to distinguish adapters or 
systems made by different IHVs using the same chip by the same vendor. This register is read only. To 
write the IHV’s Vendor ID, use 44-45h (Subsystem Vendor ID Write Register). TIHVs must change this 
ID to their Vendor ID in the BIOS POST routine. 

In case of the system such as Sound Card which BIOS can not control, this ID can be changed by 
connecting EEPROM externally. Then, Subsystem Vendor ID Write Register is invalid. 

In case EEPROM is not externally, the default value is the YAMAHA's Vendor ID, 1073h. 


2E-2Fh: Subsystem ID 


Read Only 
Default: 0010h 
Access Bus Width: 8, 16, 32-bit 


| bi5 | bia | bi3 | bi2 | bi | bio | bo | bs _| b7 | be | bs | b4 | bs | be | bi | bo | 


Subsystem ID 


b[15:0] ........ Subsystem ID 


This register contains the Subsystem ID. In general, this ID is used to distinguish adapters or systems 
made by different IHVs using the same chip by the same vendor. This register is read only. To write 
the IHV's Device ID, use 46-47h (Subsystem ID Write Register). IHVs must change this ID to their ID 
in the BIOS POST routine. 

In case of the system such as Sound Card which BIOS can not control, this ID can be changed by 
connecting EEPROM externally. Then, Subsystem ID Write Register is invalid. 

In case EEPROM is not externally, the default value is the YAMAHA's Device ID, 0010h. 
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34h: Capability Register Pointer 


Read Only 
Default: 50h 
Access Bus Width: 8, 16, 32-bit 


| b7 | be | bd | b4 | b3 | b2 | bt | b0 | 
| Capability Register Pointer | 


b[7:0] ........-- Capability Register Pointer 


This register indicates the offset address of the Capabilities register in the PCI Configuration register 
when 58-59h: ACPI Mode register, ACPI bit is “0”. DS-1S provides PCI Bus Power Management 
registers as the capabilities. The Power Management registers are mapped to 50h - 57h in the PCI 
Configuration register, and this register indicates “SOh’. 


When ACPI bit is “1”, this register indicates “OOh”’. 


3Ch: Interrupt Line 


Read / Write 
Default: 0Oh 
Access Bus Width: 8, 16, 32-bit 


| b7 | b6 | b5 [| b4 | bs | be | bt | bo 


b[7:0] ........-- Interrupt Line 


This register indicates the interrupt channel that INTA# is assigned to. 


3Dh: Interrupt Pin 


Read Only 
Default: 01h 
Access Bus Width: 8, 16, 32-bit 


| b7 | be | b5 | b4 | bs | b2 | bt | bo 


b[7:0] ........-- Interrupt Pin 


DS-1S supports INTA# only. This register is hardwired to O1Lh. 


SEh: Minimum Grant 


Read Only 
Default: 05h 
Access Bus Width: 8, 16, 32-bit 


Per [bs | 65 | | 3 | 2] | 


b[7:0] ........-- Minimum Grant 


This register indicates the length of the burst period required by DS-1S. 
This register is hardwired to 05h. 
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3Eh: Maximum Latenc 


Read Only 
Default: 19h 
Access Bus Width: 8, 16, 32-bit 


| b7 | be | bd | b4 | b3 | b2 | bt | b0 | 
| Maximum Latency | 


b[7:0] ........-- Maximum Latency 


This register indicates how often DS-1S generates the Bus Master Request. 


This register is hardwired to 19h. 


40-41h: Legacy Audio Control 


Read / Write 
Default: 907Fh 
Access Bus Width: 8, 16, 32-bit 


| b15 | bia | bi3 | bi2 | bi | bio | bo | bs | b7 | be | bs | ba | bs | be | bi | bo _| 


DO waseecceesateecs SBEN: Sound Blaster Enable 


This bit enables the mapping of the Sound Blaster Pro block in the I/O space specified by the SBIO bits, 
when LAD is set to “0”. The FM Synthesizer registers can be accessed via SB I/O space, while the SB 
block is enabled, even if FMEN is set to “0”. 

“0”: Disable the mapping of the SB block to the I/O space 

“1”: Enable the mapping of the SB block to the I/O space (default) 


Dieses entsi FMEN: FM Synthesizer Enable 


This bit enables the mapping of the FM Synthesizer block in the I/O space specified by the FMIO bits, 
when LAD is set to “0”. FM Synthesizer registers can be accessed via SB I/O space, while the SB block 
is enabled, even if FMEN is set to “0”. 

“0”: Disable the mapping of the FM Synthesizer block to the FMIO space 

“1”: Enable the mapping of the FM Synthesizer block to the FMIO space _— (default) 
After setting FMEN to “1”, about 100 msec is necessary before accessing these I/O space. 


D2 acre need GPEN: Gameport Enable 


This bit enables the mapping of the Joystick block in the I/O space specified by the JSIO bits, when LAD 
is set to “O”. 

“Q”: Disable the mapping of the Joystick block 

“1”: Enable the mapping of the Joystick block (default) 


DS ieisccsccdanues MEN: MPU401 Enable 


This bit enables the mapping of the MPU401 block in the I/O space specified by the MPUIO bits, when 
LAD is set to “O”. 

“OQ”: Disable the mapping of the MPU401 block 

“1”: Enable the mapping of the MPU401 block (default) 
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0 ee MIEN: MPU401 IRQ Enable 


This bit enables the interrupt service of MPU401, when LAD is set to “0” and MEN is set to “1”. 
MPU401 generates an interrupt signal when it receives any kind of MIDI data from the RXD pin. 

“0”: The MPU401 block can not use the interrupt service. 

“1”: The MPU401 block can use interrupt signals determined by the MPUIRQ bits. (default) 


Db weesccesecescces 1/O: I/O Address Aliasing Control 


This bit selects the number of bits to decode for the I/O address of each block. 
“QO”: 16-bit address decode 
“1”: 10-bit address decode (default) 


b[7:6] ........-- SDMA: Sound Blaster DMA-8 Channel Select 


These bits select the DMA channel for the Sound Blaster Pro block. 


“0”: DMA ch0 

ss DMA chl (default) 
“ee reserved 

ii he DMA ch3 


b[10:8] ........ SBIRQ: Sound Blaster IRQ Channel Select 


These bits select the interrupt channel for the Sound Blaster Pro block. 


“0”: TIRQ5 (default) 
sey IRQ7 

De IRQ9 

bee ea IRQ10 

“A”: IRQI1 

“5” - “7: reserved. 


b[13:11]...... MPUIRQ: MPU401 IRQ Channel Select 


When MIEN is set to “1”, these bits select the interrupt channel for the MPU401 block. 


“0”: IRQ5 

se tae IRQ7 

Ew Ass IRQ9 (default) 
"Bis IRQIO 

“4”: IRQI1 

“5” -“7": reserved 


Same interrupt channels can be assigned to SBIRQ and MPUIRQ. 
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b14...... SIEN: Serialized IRQ enable 


DS-1S supports 3 types of interrupt protocols: PCI interrupt (INTA#), Legacy interrupt (IRQs) and 
Serialized IRQ. The interrupt protocol is selected with IMOD and SIEN as follows. 
The interrupt channels for IRQs and Serialized IRQ are determined by SBIRQ and MPUIRQ,. Only one 
protocol can be used at once. 

SIEN IMOD _ssInterrupt protocol 


0 0 Legacy interrupt (IRQs) (default) 
0 1 PCI interrupt (INTA#) 
1 a Serialized IRQ 

D1 eceescecsese LAD: Legacy Audio Disable 


This bit disables the Legacy Audio block. 
“OQ”: Enables the Legacy Audio block 


“1”: Disables the Legacy Audio block (default) 
When this bit is set to “1”, DS-1S does not respond to the I/O Target transaction for legacy I/O address on 
the PCI bus. 


42-43h: Extended Legacy Audio Control 


Read / Write 
Default: O000h 
Access Bus Width: 8, 16, 32-bit 


| bi5 | bia | bi3 | bi2 | bi | bio | bo | bs | b7 | be | bs | ba | bs | be | bi | bo _| 


LIMOD | SBVER | _SMOD__ [SINE 0AM [RRS | 


D8 sche MAIM: MPU401 Acknowledge Interrupt Mask 


This bit determine whether interrupt is asserted when the acknowledge, which is occurred by changing 
MPU401 mode form default to UART, is returned. 
“OQ”: Interrupt is asserted when the acknowledge is returned. (default) 


“1”: Interrupt is masked when the acknowledge is returned. 
b[12:11] ...... SMOD: SB DMA mode 


These bits determine the protocol to achieve the DMAC(8237) function on the PCI bus. 


“0”: PC/PCI (default) 
Sey reserved 

Ds Distributed DMA 

es reserved 
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b[14:13] ...... SBVER: SB Version Select 


These bits set the version of the SB Pro DSP. The value set in these bits is returned by sending the Elh 


DSP command. 


“0”: ver 3.01 (default) 
atl eae ver 2.01 
pois ver 1.05 
ae ae reserved 
B15... seeeeeees IMOD: Legacy IRQ mode 


The legacy interrupt protocol is selected with IMOD and SIEN. Refer to the explanation of SIEN bit. 


44-45h: Subsystem Vendor ID Write Register 


Read / Write 
Default: 1073h 
Access Bus Width: 16-bit 


bia | p13 | bi2 | bit | bio | bo | be _| b7 | be | bs | ba | bs | b2 | 1 


| Subsystem Vendor ID Write | 
b[15:0] ........ Subsystem Vendor ID Write Register 


This register sets the Subsystem Vendor ID that is read from 2C-2Dh (Subsystem Vendor ID register). 
The default value is the YAMAHA Vendor ID, 1073h. IHVs must change this ID to their Vendor ID in 
the BIOS POST routine. 


In case EEPROM connects externally, this register is invalid, and do not reflect to Subsystem Vendor ID. 


46-47h: Subsystem ID Write Register 


Read / Write 
Default: 0010h 
Access Bus Width: 16-bit 


| b15 | bid | b13 | bi2 | bt11 | bio | bo | bs | b7 | be | bs | b4 | bs | b2 | bi | bo | 


Subsystem ID Write 
b[15:0] ........ Subsystem ID Write Register 


This register sets the Subsystem ID that is read from 2E-2Fh (Subsystem ID register). 
The default value is the DS-1S Device ID, 0010h. JIHVs must change this ID to their ID in the BIOS 
POST routine. 


In case EEPROM connects externally, this register is invalid, and do not reflect to Subsystem ID. 
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48-49h: DS-1S Control 
Read / Write 
Default: 0001h 
Access Bus Width: 8, 16, 32-bit 
| b1i5 | b14 | b13 | b12 | b11 | b10 | bg b8 b7 b6 b2 Bi bO 


ee ee = 


DO week CRST: AC’97 Software Reset Signal Conirol 


This bit controls the CRST# signal. 
“0”: Inactive (CRST#=High) 
“1”: Active (CRST#=Low) (default) 


D2 veisccheeiercd WRST: AC’97 Warm Reset 


This bit places the AC’97 in warm reset condition when the BIT_CLK signal on the AC’97 remains in 
inactive state. If this bit is set to “1”, it will automatically return to “O” after 1.3us time duration. This 
bit is valid only while the ACLS bit is set to “0”. Except in this case, even if this bit is attempted to be 
set to “1”, no warm reset will be generated (write operation of “1” remains disabled). 

“0”: Normal (default) 

“1”: AC’97 Warm Reset 


DS eee teneiectccnt ACLS: AC-Link Status (Read Only) 


This bit indicates whether or not the AC-link is active. This bit is “1” when the AC-link remains in 
active state (the BIT_CLK signal is active). This bit is “O” during the following conditions: 
- When the CRST# pin is active (CRST#=Low) 
- When either the PR4 bit or PR5 bit of 4A-4Bh: DS-1S Power Control | register is set to “1” 
“0”: AC’97 Inactive (default) 
“1”: AC’97 Active 
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4A-4Bh: DS-1S Power Control 1 
Read / Write 
Default: O00Oh 
Access Bus Width: 8, 16, 32-bit 
| b1i5 | b14 | b13 | b12 | b11 | b10 | bg b8 b7 b6 b2 b1 bO 


Cartes tes eee Ls Tee a a O° oS 
DO ieicetecwiexds DMC: Disable Master Clock Oscillation 


Setting this bit to “1” disables the oscillation of the Master Clock (24.576 MHz). 


“0”: Normal (default) 
“1”: Disable 
D2 Serceecccaczez: DPLL: Disable PLL Clock Oscillation 


Setting this bit to “1” disables the oscillation of PLL. 


“0”: Normal (default) 
“1”: Disable 
DG ieneeeccetenzece JSR: Joystick Reset 


This bit controls reset of the flip-flop circuit following the analog comparator stage on the joystick port. 
The Initial value is set to “O” immediately after power on reset or hardware reset. 
“0”: Normal (default) 


“1”: Resets the flip-flop circuit following the analog comparator stage on the joystick port 
DB... .eeeeseensees PRO: AC’97 Power Down Control 0 


This bit controls the power state of the ADC and Input Mux in the Primary AC’97. 
“0”: Normal (default) 


“1”: Power down 
DO vasccicccssccees PR1: AC’97 Power Down Control 1 


This bit controls the power state of the DAC in the Primary AC’97. 


“0”: Normal (default) 
“1”: Power down 
b10...........08 PR2: AC’97 Power Down Conirol 2 


This bit controls the power state of the Analog Mixer (Vref still on) in the Primary AC’97. This power 
state retains the Reference Voltage of the AC’97. 


“0”: Normal (default) 
“1”: Power down 
oh eeceeeerececen PR3: AC’97 Power Down Conirol 3 


This bit controls the power state of the Analog Mixer (Vref off) in the Primary AC’97. This power 
state removes Reference Voltage of the AC’97. 
“0”: Normal (default) 


“1”: Power down 
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B12 .eiiccsieecs PR4: AC’97 Power Down Control 4 


This bit controls the power state of the AC-link in the Primary AC’97. 


“0”: Normal (default) 
“1”: Power down 
B13 2eccece es PR5: AC’97 Power Down Conirol 5 


Setting this bit to “1” disables the internal clock of the Primary AC’97. In case the AC’97 is used with 
DS-1S, the master clock is supplied from DS-1S. Therefore, when the clock is stopped completely, set 
PRS bits to “1” firstly, then the CMCD bit should be set to “1” after duration of 20us or longer. 


“0”: Normal (default) 
“1”: Disable 
D14.......eeeee PR6: AC’97 Power Down Control 6 


This bit controls PR6 bit status of the power control register in the Primary AC’97. 
B15. .sssseessees PR7: AC’97 Power Down Control 7 


This bit controls PR7 bit status of the power control register in the Primary AC’97. 


Respective data set to b[15:8] are correspondingly set into the “Power down Control/Status” register in the 


Primary AC’97 via the AC-Link. These are not set into the power down register in the Secondary AC’97. 


4C-4Dh: D-DMA Slave Configuration 


Read / Write 
Default: 0O000h 
Access Bus Width: 8, 16, 32-bit 


| bi5 | bia | bi3 | bi2 | bi | bio | bo | bs | b7 | be | bs | ba | bs | ba | bi | bo | 


DO wes cciessceve. CE: Channel Enable 


This bit enables the Distributed DMA function. 
“0”: Disable Distributed DMA (default) 
“1”: Enable Distributed DMA 


b[2:1] ........-. TS: Transfer Size 


These bits indicate the size of the DMA transfer. Since DS-1S supports only 8-bit DMA transfer, the bits 
are hardwired to OOb. 


Lok See EA: Extended Address 
DS-1S does not support extended address mode. This bit is hardwired to Ob. 
b[15:4]........ Base Address : D-DMA Slave Base Address 


These bits indicate the D-DMA slave base address. 
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4E-4Fh: DS-1S Power Control 2 


Read / Write 

Default: O000h 

Access Bus Width: 8, 16, 32-bit 

b1i5 | b14 | b13 | b12 | b11 | b10 | b9 b8 


b2 b1 b0 


b7 b6 b5 b4 b3 
| - | - | - {rsxwy| psio [psact] Pspir | psort | pszv [pssrc|Pspca| Psvoy |PsmPu| PssB | PSFM | CMCD | 
DO ieceeed ics’ CMCD: CODEC Master Clock Disable 


Setting this bit to “1” disables the oscillation of the CMCLK. To stop a clock, when the CMCLK is 
supplied to the AC’97, it is required that b13:PR5 bit of 4A-4Bh register is set to “1”. (If the Secondary 
AC’97 is used, it is also necessary that b5:SPRS5 bit of 5A-5Bh register is set to “1”.) 


“0”: Normal (default) 
“1”: Disable 
DF ceteeteccee ates PSFM: Power Save FM Synthesizer 


Setting this bit to “1” stops a clock supplied to the FM synthesizer block. 


“0”: Normal (default) 
“1”: Disable 
D2 ieceeccceicecce PSSB: Power Save Sound Blaster 


Setting this bit to “1” stops a clock supplied to the Sound Blaster block. 


“0”: Normal (default) 
“1”: Disable 
DS secccteczcrscics PSMPU: Power Save MPU401 


Setting this bit to “1” stops a clock supplied to the MPU401 block. 


“0”: Normal (default) 
“1”: Disable 
D4 saints: PSJOY: Power Save Joystick 


Setting this bit to “1” disables the comparator of the Joystick block. 


“0”: Normal (default) 
“1”: Disable 
Db sensi! PSPCA: Power Save PCI Audio 


Setting this bit to “1” stops a clock supplied to the PCI Audio block. 


“0”: Normal (default) 
“1”: Disable 
DG wicveestene PSSRC: Power Save SRC 


Setting this bit to “1” stops a clock supplied to the SRC block. 
“0”: Normal (default) 
“1”: Disable 
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D7 veetane. PSZV: Power Save Zoomed Video port 


Setting this bit to “1” stops a clock supplied to the Zoomed Video port block. 


“0”: Normal (default) 
“1”: Disable 
DB scceetecce. PSDIT: Power Save Digital Audio Interface Transmitter 


Setting this bit to “1” stops a clock supplied to the DIT block. 


“0”: Normal (default) 
“1”: Disable 
DO eis PSDIR: Power Save Digital Audio Interface Receiver 


Setting this bit to “1” stops a clock supplied to the DIR block. 


“0”: Normal (default) 
“1”: Disable 
b1lOssnneee PSACL: Power Save AC-Link 


Setting this bit to “1” stops a clock supplied to the AC-Link block. 


“0”: Normal (default) 
“1”: Disable 
DUA svete PSIO: Power Save I/O Pad 


Setting this bit to “1” fixes the levels of the I/O pins except for the PCI interface and AC-Link. Output 
pins retain current level, and any signals from input pins are ignored. 

“0”: Normal (default) 

“1”: Fix the level of the I/O pad 


D1 2 e.ciases PSHWV: Power Save Hardware Volume 


Setting this bit to “1” stops a clock supplied to the Hardware Volume block. 
“0”: Normal (default) 
“1”: Disable 
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Power Management Block 


50h: Capability ID 


Read Only 
Default: 01h 
Access Bus Width: 8, 16, 32-bit 
| b7_| bé | bs | b4 | b3 | b2 | bi | b0 | 
b[7:0] .......... Capability ID: Capability Identifier 


This register indicates that the new capability register is for Power Management control. This register is 
hardwired to O1h. 
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51h: Next Item Pointer 


Read Only 
Default: 0Oh 
Access Bus Width: 8, 16, 32-bit 


| b7 | be | bs | b4 | 3 | v2 | bt | b0 | 
| Next Item Pointer | 


b[7:0] ........-- Next Item Pointer 


DS-1S does not provide other new capability besides Power Management. This register is hardwired to 
00h. 


52-53h: Power Management Capabilities 


Read Only 
Default: 0401h 
Access Bus Width: 8, 16, 32-bit 


| bi5 | bia | bi3 | bi2 | bi | bio | bo | bs _| b7 | be | bs | b4 | bs | ba | bi | bo | 


SS ee ee ee ee 02s ee ee ee ee ee Version 
b[2:0] .......--+ Version 


These bits contain the revision number of the Power Management Interface Specification. They are 
hardwired to 001b. 


D110. eset D2S: D2 Support 


This bit indicates that DS-1S support “D2” of the power state. It is hardwired to “1”. 


54-55h: Power Management Control / Status 
Read / Write 
Default: O00Oh 
Access Bus Width: 8, 16, 32-bit 


| b15 | bi | b13 | bi2 | bt11 | bio | bo | bs | b7 | be | bs | b4 | bs | ba | bi | bo _| 


see a ed | ee ee eae ee eelceeleees| PS 
b[1:0] .......... PS: Power State 


These bits determine the power state of DS-1S. DS-1S supports the following power states: 


“0”: DO 

Seay D1 (not supported) 
eo D2 

ee D3 hot 


When the power state is changed from D3), to DO, DS-1S resets the PCI Configuration register 00-3Fh. 
DS-1S transits to DO Uninitialized state. 
Though the power state of this register is changed, the power consumption of DS-IS is not changed. To 


support low power, Windows driver controls DS-1S Power Control Register. 


DS-1S can support the power state of DO, D1, D2 and D3 with ACPI. In this case, set ACPI bit (58-59h: 
ACPI Mode Register) to “1” to disable Capabilities of PCI Bus Power Management. 
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58-59h: ACPI Mode 


Read / Write 
Default: O000h 
Access Bus Width: 8, 16, 32-bit 


Re ee ee ee ee ee ee 


DO sscceviendsetss. ACPI: ACPI Mode Select 


This bit select either PCI Bus Power Management or ACPI Mode for power management of DS-1S. 
“0”: PCI Bus Power Management is used. CAP bit (06-07h: Status Register) and Capabilities Pointer 
(34h) are enabled. (default) 
“1”: ACPI Mode is used. CAP bit and Capabilities Pointer are hardwired “0”, and disabled. 


5A-5Bh: DS-1S Secondary AC’97 Power Control 


Read / Write 
Default: 0000h 
Access Bus Width: 8, 16, 32-bit 


| bia | p13 | bi2 | bit | bio | bo | be _| b7 | be | bs | b4 | bs | b2 | 1 


ee SPR7 | SPRe | SPR5 | SPR4 | SPR3 | SPR2| SPRi | SPRO |} 
DOs. cieecesctees: SPRO: Secondary AC’97 Power Down Control 0 


This bit controls the power state of the ADC and Input Mux in the Secondary AC’97. 
“0”: Normal (default) 


“1”: Power down 
DA vectseststeete SPR1: Secondary AC’97 Power Down Control 1 


This bit controls the power state of the DAC in the Secondary AC’97. 


“0”: Normal (default) 
“1”: Power down 
D2 diseases SPR2: Secondary AC’97 Power Down Control 2 


This bit controls the power state of the Analog Mixer (Vref still on) in the Secondary AC’97. This 
power state retains the Reference Voltage of the AC’97. 


“0”: Normal (default) 
“1”: Power down 
DS ecteetececencets SPR3: Secondary AC’97 Power Down Control 3 


This bit controls the power state of the Analog Mixer (Vref off) in the Secondary AC’97. This power 
state removes Reference Voltage of the AC’97. 
“0”: Normal (default) 


“1”: Power down 
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Da see SPR4: Secondary AC’97 Power Down Control 4 
This bit controls the power state of the AC-link in the Secondary AC’97. 
“0”: Normal (default) 
“1”: Power down 
D5 ve cceseeniese SPR5: Secondary AC’97 Power Down Control 5 


Setting this bit to “1” disables the internal clock of the Secondary AC’97. In case the AC’97 is used with 
DS-1S, the master clock is supplied from DS-1S. Therefore, when the clock is stopped completely, set 
SPRS bits to “1” firstly, then the CMCD bit should be set to “1” after duration of 20us or longer. 


“0”: Normal (default) 
“1”: Disable 
DG i ecevsstzzceees. SPR6: Secondary AC’97 Power Down Control 6 


This bit controls PR6 bit status of the power control register in the Secondary AC’97. 
Dfistee eee SPR7: Secondary AC’97 Power Down Control 7 


This bit controls PR7 bit status of the power control register in the Secondary AC’97. 


Respective data set to b[7:0] are correspondingly set into the “Power down Control/Status” register in the 


Secondary AC’97 via the AC-Link. These are not set into the power down register in the Primary AC’97. 


60-61h: FM Synthesizer Base Address 


Read / Write 
Default: O000h 
Access Bus Width: 8, 16, 32-bit 


| bi5 | bia | bi3 | bi2 | oii | bio | bo | be | b7 | be | bs | ba | bs | ba | bi | bo | 


Po FM SynthesizerBase Address 
b[15:2]........ FM Synthesizer Base Address 


This register sets the base address of the FM synthesizer. If b5:I/O bit of 40h register is set to “1”, b[9:2] 
bits are decoded by ignoring b[15:10] bits. 


62-63h: Sound Blaster Base Address 


Read / Write 
Default: O000h 
Access Bus Width: 8, 16, 32-bit 


| bi5 | bia | bi3 | bi2 | bi | bio | bo | bs _| b7 | be | bs | b4 | bs | be | bi | bo | 


Po Sound Blaster Base Address | 
b[15:4] ........ Sound Blaster Base Address 


This register sets the base address of the Sound Blaster. If b5:I/O bit of 40h register is set to “1”, b[9:4] 
bits are decoded by ignoring b[15:10] bits. 
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64-65h: MPU401 Base Address 


Read / Write 
Default: 0000h 
Access Bus Width: 8, 16, 32-bit 


| bi5 | bia | bi3 | bi2 | bi | bio | bo | ba | b7 | be | bs | b4 | bs | ba | bi | bo _| 


MPU401 Base Address = 
b[15:1]........ MPU401 Base Address 


This register sets the base address of the MPU401. If b5:I/O bit of 40h register is set to “1”, b[9:1] bits are 
decoded by ignoring b[15:10] bits. 


66-67h: Joystick Base Address 


Read / Write 
Default: 0000h 
Access Bus Width: 8, 16, 32-bit 


bia | b13 | bi2 | bit | bio | bo | be _| b7 | be | bs | b4 | bs | b2 | I 


b[15:0]........ Joystick Base Address 


This register sets the base address of the Joystick. If b5:I/O bit of 40h register is set to “1”, b[9:0] bits are 
decoded by ignoring b[15:10] bits. 
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2. ISA Compatible Device 


DS-1S contains the following functions to maintain the compatibility with the past ISA Sound Devices. 
These devices are considered Legacy devices and the functions are referred to as Legacy Audio. 

Legacy Audio is independent from PCI Audio and can be used simultaneously. 

The configuration is set in the Legacy Audio Control Register in the PCI Configuration Register space. 
Basically, these registers are configured by the BIOS. 

Also, logical device IDs are assigned to the devices to support Plug and Play. Yamaha defines the following 
logical IDs. 

To control the device with the BIOS, the logical device IDs must be defined in the PnP BIOS extended ROM 


space. The logical IDs are determined by how it is configured. IDs and configuration are as follows. 


Functions used (Block) 
Logical Device ID 7 ; 
MPU401 


YMHO0100 


YMHO101 pS ea 


* The blocks pertain to the following. 
FM: Points to the FM synthesizer mapped to AdLibBase (0x0388). 
SB Pro: Points to the Voice Playback section only. 


These devices are independent from each other, and can be Enabled/Disabled individually. However, both 
AdLib and Sound Blaster must be disabled to disable the internal FM Synthesizer. Disabling just AdLib 


only masks the access. 


The driver by Yamaha supports only logical device ID, YMH0100. For YMHO101, use the driver provided 
by Microsoft. 
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DS-1S supports PC/PCI and D-DMA protocols to emulate the DMA of SB Pro on the PCI. In addition, DS- 
1S supports the old type of interrupts used by ISA and the Serialized IRQ protocol. 


Yamaha recommends the combination of PC/PCI and Serialized IRQ. 


The system block diagram when using Intel chip set is shown below. 


North 
Brigde 


(430TX/440Bx) 


PCl 
eo 
Lo = — Control 


IRQ5 South 
Bridge 
| iRqgg || 


(PIIX4E) 
IRQ1O0__| 
IRQ \/ 


SERIRQ# 


DS-1S 


\ 
\Q ; 
Select either protocols 


The PCI-to-ISA bridge needs to support PC/PCI. IRQ is directly connected to the IRQ input pins on the 
PCI-to-ISA bridge. 
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2-1. FM Synthesizer Block 


FM Synthesizer Block is register compatible with YMF289B. However, Power Management register 


has been deleted because it is now controlled by the PCI Configuration Register. 


The following shows the FMBase I/O map of FM Synthesizer. 


FMBase (R) Status Register port 

FMBase (W) Address port for Register Array 0 
FMBase+1 (R/W) Data port 

FMBase+2 (W) Address port for Register Array 1 
FMBase+3 (R/W) Data port 


The default FMBase value is 0x0388. 


The following shows the FM Synthesizer Block registers. 


2-1-1. Status Register 


FM Synthesizer Status Register (RO): 


Paiesl or [os [ele f[ealelale | 


per | mo foe | ore | | | eusy | usy 
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2-1-2. FM Synthesizer Data Register 


FM Synthesizer Data Register Array 0 (R/W): 


aves[ om [oe [oe f[»f[eleftofo 
es 


00-01h LSI TEST 


Oe 
oan] 


TIMER 2 


FM Synthesizer Data Register Array 1 (R/W) 


aves [ om [oo Lo ]™»f[efleflofo 

Pon [| | [Connors 

a 

Ee 
=| 7 


CE A 
a 


Peose | [won [took SCiSC | 
a 
peer). [| fs fo, we | 


*] : 26h, 27h, 2Eh and 2Fh do not exist. 
*2 : 46h, 47h, 4Eh and 4Fh do not exist. 
*3 : 66h, 67h, 6Eh and 6Fh do not exist. 
*4 : 86h, 87h, 8Eh and 8Fh do not exist. 
*5 : E6h, E7h, EEh and EFh do not exist. 


*6 : The bits exist, but do not function. 
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2-2. Sound Blaster Pro Block 


This block emulates the DSP commands of Sound Blaster and Sound Blaster Pro. Only playback 
functions are supported (record functions are not supported). However, to maintain compatibility for 
games, it is designed so that every DSP command receives a correct response. 

The DMA transfer of this block uses PC/PCI or D-DMA protocol. 


The following shows the SBBase I/O map of SB Pro. 


SBBase (R) FM Synthesizer Status port 

SBBase (W) FM Synthesizer Address port for Register Array 0 
SBBase+ lh (R/W) FM Synthesizer Data register 

SBBase+2h (W) FM Synthesizer Address port for Register Array 1 
SBBase+3h (R/W) FM Synthesizer Data port 

SBBase+4h (W) SB Mixer Address port 

SBBase+5h (R/W) SB Mixer Data port 

SBBase+6h (W) SB DSP Reset port 

SBBase+8h (R) FM Synthesizer Status port 

SBBase+8h (W) FM Synthesizer Address port for Register Array 0 
SBBase+9h (R/W) FM Synthesizer Data port 

SBBase+Ah (R) DSP Read Data port 

SBBase+Ch (R) DSP Write-buffer status port 

SBBase+Ch (W) DSP Write Command/Data port 

SBBase+Eh (R) DSP Read-buffer status port 
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2-2-1. DSP Command 


The following shows the list of DSP Commands that are supported by the SB Pro engine. Both SB and 


SB Pro commands are supported. 


CMD Support Function 


10h fo) 8bit direct mode single byte digitized sound output 
14h fo) 8bit single-cycle DMA mode digitized sound output 
16h 8bit to 2bit ADPCM single-cycle DMA mode digitized sound output 
17h 8bit to 2bit ADPCM single-cycle DMA mode digitized sound output with ref. byte 
1Ch fo) 8bit auto-init DMA mode digitized sound output 
1Fh 8bit to 2bit ADPCM auto-init DMA mode digitized sound output with ref. byte 
20h(*1) fo) 8bit direct mode single byte digitized sound input 
24h(*1) fo) 8bit single-cycle DMA mode digitized sound input 
2Ch(*1) fe) 8bit auto-init DMA mode digitized sound input 
30h fe) Polling mode MIDI input 
31h fe) Interrupt mode MIDI input 
34h fe) UART polling mode MIDI I/O 
35h fo) UART interrupt mode MIDI I/O 
36h(*2) fe) UART polling mode MIDI I/O with time stamping 
37h(*2) fe) UART interrupt mode MIDI I/O with time stamping 
38h fo) MIDI output 
40h fo) Set digitized sound transfer Time Constant 
48h fo) Set DSP block transfer size 
74h fe) 8bit to 4bit ADPCM single-cycle DMA mode digitized sound output 
75h fo) 8bit to 4bit ADPCM single-cycle DMA mode digitized sound output with ref. byte 
76h 8bit to 3bit ADPCM single-cycle DAM mode digitized sound output 
77h 8bit to 3bit ADPCM single-cycle DMA mode digitized sound output with ref. byte 
7Dh fo) 8bit to 4bit ADPCM auto-init DMA mode digitized sound output with ref. byte 
7Fh 8bit to 3bit ADPCM auto-init DMA mode digitized sound output with ref. byte 
80h fe) Pause DAC for a duration 
90h fe) 8bit high-speed auto-init DMA mode digitized sound output 
91h fe) 8bit high-speed single-cycle DMA mode digitized sound output 
98h(*1) fe) 8bit high-speed auto-init DMA mode digitized sound input 
99h(*1) fe) 8bit high-speed single-cycle DMA mode digitized sound input 
AOh(*1) fe) Set input mode to mono 
A8h(*1) fe) Set input mode to stereo 
DOh fo) Pause 8bit DMA mode digitized sound I/O 
D1h(*3) fo) Turn on speaker 
D3h(*3) fo) Turn off speaker 
D4h fo) Continue 8bit DMA mode digitized sound I/O 
D8h fe) Get speaker status 
DAh fe) Exit 8bit auto-init DMA mode digitized sound I/O 
Eth fo) Get DSP version number 
Note: 


(*1) The SB Block responds correctly to the commands for recording and also executes the DMA transfer. 
80h is always transferred. 

(*2) Only output is supported for this command. 

(*3) This command only changes Speaker Status (D8h). 


Undocumented commands other than the ones listed above are also supported. 
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2-2-2. Sound Blaster Pro Mixer 


The following shows the register map of the Mixer section of Sound Blaster Pro. 


Voice Volume L Voice Volume R 


Po | = [| Micvoumey | 
oa 
Pee Toe ka ee Sw eee 


Master Volume L mle Master Volume R mr | 


[an [it voune [>| mt voune 8 [=] 


CD Volume L* CD Volume R* 


| Fon |seroa ME ss | sv | se [SBPOR] a /mesume 


SCAN DATA 


rm | SCO TAS 
ot i ss | ros | 


The registers marked with * exist, but do not function. 


DS-1S does not have the circuit that corresponds to the SB Mixer. Therefore, the volume settings on the 
SB Mixer are converted to the DSP coefficients of DS-1S or to AC’97 register values. 


The conversion for each case is described below. 


(1) SB Mixer — DSP 
The volume of master, MIDI and Voice, are applied to this case. 
When the SB register is set, a 14-bit coefficient value is determined from the following conversion table 
and used as the DSP coefficient. The attenuation value of Master Volume, MIDI, and voice are summed 
together to obtain the coefficient. 


These volumes cannot be controlled from PCI Audio block. 


February 3, 1999 
-38- 


YMF744B YS 


Ss 
Ce 
1) 


(1) Volume for MIDI 


MIDI Vol. (26h 


pio 2h) 
(ee a ER ae a a | 
a | ee cre ce 


feo ee ee 


0000h 0335h 0A24h 143Dh 2013h 2861h 32D6h 3FFFh 


Master Vol. (22h) 


The default is Master = 4, MIDI = 4 (-12dB). 


(2) Volume for Voice 
Voice Vol. (04h 


Pace ata 
Sea aes a ea ee ee 
[Fafa be foe fe eet Po 


The default is Master = 4, Voice = 4 (-16dB). 


fa 
nN 
Ke) 
> 
e 
© 
2 
2) 
© 
= 


(2) SB Mixer > AC’97 


The volume of CD, Line and MIC are applied to this case. AC’97 volume are not updated automatically 


when these values are changed. Thus, the SB Mixer values need to be written to the AC’97 register with 


the software. 
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2-2-3. SB Suspend / Resume 


The SB block can read the internal state as to support Suspend and Resume functions. The internal state 
is made up of 268 flip flops. To read the state, these states are shifted in order and read 8 bits at a time 
from the SCAN DATA register. 

These registers are mapped to the SB Mixer space (see SB Mixer Register map). The registers have the 


following functions. 


FOh: Scan In/ Out Control 


Read / Write 
Default: 0Oh 


| b7 | b6 | b5 | b4 | 63 | b2 | bt | bo | 


ISBPDA |S SIS ss | sm | SE_[SBPDR} 
DO cers sciscees SBPDR: Sound Blaster Power Down Request 


This bit stops the internal state of the Sound Blaster block. 
“0”: Normal (default) 
“1”: Stop 


D1 ..esesseeseees SE: Scan Enable 
This bit Shifts the internal state by 1 bit. Setting a “1” followed by a “0” shifts the internal state. 


D2 vsececccecezes SM: Scan Mode 


This bit sets whether to read or write the state. 


“0”: Write (default) 
“1”: Read 
DS ictciceecseie. SS: Scan Select 


This bit gives permission to read or write the internal data to the SCAN DATA register. 
“0”: Normal operation (Do not allow read or write). (default) 


“1”: Allow read and write. 
| oy eeepererrreeecee SBPDA: Sound Blaster Power Down Acknowledgement 


This bit indicates that the SB Block is ready to read or write to the internal state after setting SBPDR. 
This bit is read only. 

“0”: Read/Write not possible 

“1”: Read/ Write possible 
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F1h: Scan In/ Out Data 


Read / Write 
Default: 0Oh 


| b7 | b6 | 65 | b4 | 63 | be | bt | bo | 


b[7:0] .......... SCAN DATA 


This is the data port for reading and writing the internal state. 


F2h: Current FM Synthesizer Index 


Read Only 
Default: 0Oh 


| b7 | be | 65 | b4 | b3 | v2 | bi | b0 | 


b[7:0] ........-- Current FM Synthesizer Index 


This register indicates current index of the FM Synthesizer. 


F3h: Current FM Synthesizer Array 


Read Only 
Default: OOh 


0 
ee ee ee ee ee eee) CA 
DQ eavieeseeteceees CFA: Current FM Synthesizer Arary 


This bit indicates that the FM Synthesizer array is being currently set to Array 0 or 1. 
“0”: Array 0 (default) 
“1”: Array | 


F4h: FM Synthesizer / MPU401 Status 


Read Only 
Default: 80h 
Posi =) BB et |: S52 alt bas Pegs |b tbe. + |4 bie <I tbo 
FFEMP|FFFUL| = | = | = | - | = | MPus | 
BO sesccciseteeke: MPUS: MPU401 Status 


This bit indicates current MPU401 status. 
“0”: Default mode (Intelligent mode) (default) 
“1”: UART mode 


0) rr FFFUL: FM Synthesizer FIFO Full 


This bit indicates whether or not FIFO followed by the FM Synthesizer is full. 
“0”: not Full (default) 
“1: Full 
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Dfmeicceteee: FFEMP: FM Synthesizer Empty 


VA 


This bit indicates whether or not FIFO followed by the FM Synthesizer is empty. 


“0”: not Empty 
“1”: Empty 


(default) 


i) Scan Out 


: not ready for scanning 


internal state data 


: inhibit further DMA, 


internal state shutdown 


: ready for scanning 


internal state data 


: internal state read out 


: reading internal state 


spe nee Spee ee -] 


: shifting internal state 


scan data out |-bit at a time 
I 


8 times 


N times 
: internal state 
scan data out 


Suspend Preparation 


N = 34 byte (Total Scan Data = 


ii) Scan In 


SBPDA=0 


SBPDR=1 


SBPDA=1 


: not ready for scanning 


internal state data 


: inhibit further DMA, 


internal state shutdown 


: ready for scanning 


internal state data 


: internal state write in 


: writing internal state 


internal state 
scan data in 
1 del 
shifting internal state 
scan data in 1-bit at a time 
I 


8 times 


I N times 


Resume Completion 


268 bit (33 byte x 8 + 4 bit)) 


-42- 
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2-2-4. SB IRQ Status 


F8h: Interrupt Flag Register 


Read Only 
Default: 0Oh 


b7_| b6 | b5 | b4 | b3 | b2 | bi | b0 
Sea ea Rea | a eee Se 


| ¢) | Beeeeeeerereeees SBI: SB Interrupt Flag 


This bit indicates that the SB DSP occurs the interrupt. This bit is read only. Thus, read the SB DSP 


read port to clearing the interrupt and this bit. Then, the value of the read port is invalid. 


2-3. MPU401 


This block is for transmitting and receiving MIDI data. It is compatible with UART mode of “MPU401”. 
Full duplex operation is possible using the 16-byte FIFO for each direction, transmitting and receiving. 


The following shows the MPUBase I/O map for MPU401. 


MPUBase (R/W) MIDI Data port 
MPUBase + lh (R) Status Register port 
MPUBase + Lh (W) Command Register port 
port D7 D6 DS D4 D3 D2 D1 DO 


Data 


2-4. Joystick 


JSBase (R/W) 


| pot | ov | oe | os | om | os | oe | om | 


JBB2 JBB1 JAB2 JAB1 JBCY JBCX JACY JACX 


JACX... Joystick A, Coordinate X 
JACY... Joystick A, Coordinate Y 
JBCX... Joystick B, Coordinate X 
JBCY... Joystick B, Coordinate Y 
JAB1... Joystick A, Button | 
JAB2... Joystick A, Button 2 
JBB1... Joystick B, Button 1 
JBB2... Joystick B, Button 2 
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3. DMA Emulation Protocol 


The former synthesizer LSI for the ISA bus such as the Sound Blaster used the DMA controller (8237: ISA 
DMAC) on the system to transfer the sound data from/to the host. 

For DS-1S, however, ISA DMAC must be used to transfer the sound data to the Sound Blaster Pro Block of 
the Legacy Audio Block. 

Because signals to connect to the ISA DMAC are generally not available on the PCI bus, there are two ways 
proposed from the industry to emulate the ISA DMAC on the PCI bus. One is PC/PCI and the other is D- 
DMA. 

DS-1S supports both protocols for transferring SB Pro sound data on the PCI bus. 


3-1. PC/PCI 


DS-1S provides two signals, PCREQ# and PCGNT# to realize the PC/PCI. The format of the signals is 
shown below. DS-1S asserts PCREQ# and sets PCREQ# to “HIGH” using the PCICLK corresponding to 
the DMA channel it is going to use. 


In addition, DS-1S determines whether the next PCI I/O cycle is its own from the channel information that is 


encoded in PCGNT#. 
Ons 100ns 200ns 300ns 400ns 
| | | | | | | | | | | | | | | | | | | | 


PCICLK 


REQ# ~“\start_/ CHO KCH1 XCH2 XCH3 \CH4 KCH5_\(CH6 X_CH7 
GNT# \start_/bit0 bit oit2 


PCGNT# is encoded as follows. 


| bito | GNT# Bits | 
| | DMAChannel 0 _| 
| 0 | DMAChannel2__| 


Reserved 


DMA Channel 5 
| 9 | DMA Channel 6 
| 4 | DMA Channel 7 


DS-1S supports only 8-bit DMA channels (DMA Channel 0-3). It also only supports Single DMA transfer. 


2 | itt | 

| o | 

| o | 

ae] 

| a | 1 | DMAChannel 3 
Foro 

| 0 | 

food 

| i | 
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3-2. D-DMA 


DS-1S provides the following registers to support D-DDMA. D-DMA Slave Configuration Register (4C- 
4Dh) of the PCI Configuration register is used to set the Base address of the Slave Address. 


Register Name 


Current Word Count 8-15 


NIA 
RW | 


R/W Multi-Channel Mask 


These registers can be accessed by 8-bit or 16-bit bus width. 
DS-1S supports 8-bit DMA transfer only. 
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4. Interrupt Routing 


VENA 


DS-1S supports three types of interrupts, interrupt signal on the PCI bus (INTA#), interrupt signal on the ISA 
bus (IRQ[5,7,9,10,11]), and Serialized IRQ. 


The IRQs on DS-1S are routed as shown below. 


INTA# 


IRQ5 

IRQ7 

IRQQ 
IRQ10 
IRQ11 


SERIRQ# 


INTA 


ISA IRQ 


PCI Audio 


IEN=0, IMOD=1 


SIEN=0, IMOD=0 
IEN=1, IMOD=* 


Selector 


Sound Blaster Pro 


Select Signal 


BIRQ([2:0] 


RE MPU401 


Selector 


SIEN, IMOD 
Select Signal 


MPUIRQ[2:0] 


PCI Audio can only use INTA#, but the Sound Blaster Pro and MPU401 blocks of the Legacy Audio Block 


can use any of the three protocols. 


The protocol can be switched using 40-43h (Legacy Audio Control Register) of the PCI Configuration 


Register. 


4-1. Serialized IRQ 


Serialized IRQ is a method to encode IRQs of 15 channels into one signal. 


DS-1S provides the SERIRQ# pin to support Serialized IRQ. 

Only one channel out of the 5 channels, IRQ5, IRQ7, IRQ9, IRQ10, and IRQI1, can be encoded into the 
IRQ/Data frame of Serialized IRQ. 
The IRQ channel is selected using 40h-43h (Legacy Audio Control Register) of the PCI Configuration 


Register. 
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5. Hardware Volume Control 


The hardware volume control determines the AC’97 master volume without using any software control using 
the external circuit listed below. 


Two pins, VOLUP# for increasing the volume and VOLDW# for decreasing the volume, are used. 


Push SW 
1k 
VOLUP# 
Push SW 
1k 
es 
VOLDW# 


1000p ae a, 1000p 


DS-1S provides a shadow register for the AC’97 master volume. When the software accesses the AC’97 
master volume, it is always reflected in the shadow register. 

Bringing the VOLUP# pin LOW level increments the left and right-channel shadow register by +1.5dB 
respectively. If either one of channel shadow registers have been already set to maximum value (O0000b), 
the corresponding channel shadow register remains in the same value, and the other channel shadow register 
will only be incremented. If both of channel shadow registers have been already set to maximum values, 
they remain in the same values. 

Bringing the VOLDW# pin LOW level decrements the left and right-channel shadow register by -1.5dB 
respectively. If either one of channel shadow registers have been already set to minimum value (11111b), 
the corresponding channel shadow register remains in the same value, and the other channel shadow register 
will only be decremented. If both of channel shadow registers have been already set to minimum values, 
they remain in the same values. 

The master volume for the AC’97 is updated automatically via the AC-Link by setting corresponding values 
to the shadow registers. 

When both of the VOLUP# and VOLDW# pins are at LOW level at the same time, the MUTE bit of the 
shadow register is enabled to automatically set the MUTE bit of the AC’97 master volume via the AC-Link. 
When either one of the VOLUP# or VOLDW# pins is at LOW level, mute condition of the AC’97 is 
deactivated via the AC-Link. At this point of time, the master volume is set to the value before the mute. 
When the AC-Link is busy (in case the register is controlled by the AC’97 Control Register), shadow register 
values will be set to the AC’97 on the next frame. At this time, BUSY is set at the AC’97 control register. 


When the master volume is changed or muted depending on the logic level transition status of the VOLUP# 
and VOLDWé# pins, an interrupt is generated at the host. The interrupt is used to notify the driver that the 


master volume has been changed. 


When the AC’97 is not connected or it is placed in power down mode, the shadow register values will remain 
in the same even if the VOLDW# and VOLUP# pins are at LOW level. 
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6. Digital Audio Interface 
DS-1S supports each system of the SPDIF input/output port compliant with the IEC958 specification. 


6-1. SPDIF IN 


DS-1S provides the SPDIF input capability by switch-over operation of the zoomed video port. SPDIF 
input sampling frequency is 32.0kHz, 44.1kHz or 48.0kHz. 

In DS-1S, sampling rate of the SPDIF signal incoming from the SPDIFIN pin is converted to 48.0kHz in the 
frequency rate conversion stage in order to process all the signals at 48.0kHz frequency. If input sampling 
frequency is 48.0kHz, however, this is resampled at 96.0kHz, then decimated into 48.0kHz frequency. The 
input signal applied to the SPDIFIN pin can be also provided as outputs to the SPDIFOUT pin. 


6-2. SPDIF OUT 


SPDIF output is selected from three types of data indicated below: 

A: Dolby digital (AC-3) encoded data 

B : Output data (to be provided to the DAC slot on the AC-link) after digital mixing 

C: Input data applied to the SPDIFIN pin 
When the above A and B data are supplied as outputs, output sampling frequency is fixed at 48 kHz, and 
when the above C data is supplied as an output, output sampling frequency is dependent on the frequency 


available from the SPDIFIN input pin. 


Control and category codes of the channel status are provided as sampling rate converter, copyright 
protection available and commercially available recorded software in accordance with the serial copy 
management system. Such a code arrangement allows output data to be digitally copied only to the next 
generation ones. When input signal to the SPDIFIN pin is provided as output, no modification is made for 


the channel status, etc., and output data is code-dependent available from the SPDIFIN pin. 
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7. Zoomed Video Port 


Zoomed Video Port is defined in the PC Card Standard (PCMCIA) applicable to the notebook PC or other 
systems. This port is used to directly output video and/or audio signals onto the PCMCIA bus for D/A 
conversion process, and connect them directly to the video and/or audio signal processing chips on the PC 
system. Its major applications include MPEG decoder card and video capture card, etc. 

Because the video and/or audio signals on the Zoomed Video Port have been output in synchronized 
condition, DS-1S only converts input audio signal into analog signal through D/A converter. 

Audio signals to be transferred on the Zoomed Video Port include bit clock (SCLK), L/R clock (LRCK) and 
serial data (DATA), and they are provided as outputs in the format defined below. This is generally called 


VS format. 


LEFT Channel 


RIGHT Channel 


In the Zoomed Video Port, synchronization with a master clock supplied from the bus is inherently required. 
However, DS-1S can asynchronously process audio signal input via the Zoomed Video Port, eliminating the 
need for master clock. 

Sampling rate of the audio signals input via the Zoomed Video Port is resampled to 96.0kHz sampling 
frequency at the stage followed by the SRC block, then converted to 48.0kHz sampling rate in the SRC block 
stage. Sampling rates to be supported on the Zoomed Video Port include 22.05kHz, 32.0kHz, 44.1kHz and 
48.0kHz. 


Interface connection arrangement between the DS-1S and the Zoomed Video Port is as illustrated below. 


DS-1S ZV Port 
ZVBCLK |+ 22 ScLk 
ZVLRCK |} LRCK 
ZVSDI |} DATA 
~+o— MCLK 


Open 


The Zoomed Video Port can be used to be selected between the SPDIFIN input. 
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8. Multiple AC’97 & Multi-Channel 


DS-1S allows connection with up to two AC’97s, and plays back up to 4-channel PCM data. Therefore, the 


following applications can be realized. 


8-1. AC’97 Digital Docking 


AC’97 digital docking can be realized by mounting the secondary AC’97 on the docking station side. 
Typical example of digital docking connection between DS-1S and AC’97s is represented in the circuit 


diagram below. 


XTL_IN 
BIT_CLK 
SYNC 


Primary 
SDATA_OUT Audio CODEC 


| | STALIN | 


RESET# 


Isolation Buffer 
PC Side 
: F A 
Docking Station DVDD 
XTL_IN 
t BIT_CLK 
SYNC Secondary 

SDATA_OUT Audio CODEC 
. RESET# (AC'97 Rev2.1) 

SDATA_IN 
Oey CODEC ID=01 

7/7 


When digital docking interface is made with the main side (PC side) powered on, but docking station side 
powered off, it may be not desirable for the secondary AC’97 that each output signal from the AC-Link is 
applied to the secondary AC’97 that remains in powered off state. In order to avoid such a situation, it is 


necessary to place an additional isolation buffer on the PC side (or docking station side). 


8-2. 4-Channel Speaker System 


4-channel speaker system can be realized by the connection of DS-1S with two 2-channel AC’97s as 
described at “8-1. AC’97 Digital Docking” or using the AC’97 that includes 4-channel D/A converters. 
Then, 4-channel PCM data can be played back at one time. 
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M@ ELECTRICAL CHARACTERISTICS 


1. Absolute Maximum Ratings 


Symbol Min. 


Vpp3 


Power Supply Voltage 


(PVDD, VDD, CVDD, LVDD) 


Input Voltage ee eee 
Operating Ambient Temperature | To | 0 | 7m | ve | 
Storage Temperature | to | 0 | es |e | 


Note : PVSS=VSS=0[V] 


2. Recommended Operating Conditions 


pte | Symbot | atin. | typ. | Max. | unit | 


Power Supply Voltage 3.60 
Saal VDD, CVDD, mic ca 


COpemiamAmbienttempemarme «| Ambient Temperature 


Note : PVSS=VSS=0[V] 
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3. DC Characteristics 


[High Level Input Voltyget | vw | | os | =| ss |v 
High Level Input Voltage! | Vr |*1 | 0.5Vp | = | 5.75 _| 
LowLevel input Voltage | vu fa | os |= 03¥0mn | Vv 
High Level Input Voltage? | Vw [#2 0.7m |_| 5.95 |v 
Low Level Input Voltage 2 
High Level Input Voltage 3 

Vv 
H4 


Low Level Input Voltage 3 
High Level Input Voltage 4 


Low Level Input Voltage 4 


Input Leakage Current 

High Level Output Voltage 1 
Low Level Output Voltage | 
High Level Output Voltage 2 
Low Level Output Voltage 2 
High Level Output Voltage 3 
Low Level Output Voltage 3 


High Level Output Voltage 4 
Low Level Output Voltage 4 Vous *8 Torg = 2.0mMA - - 0.4 Vv 


High Level Output Voltage 5 *9, Tous = -4.0mA 
Low Level Output Voltage 5 *9, Tors = 12.0mA 
Input Pin Capacitance 

L 


< 
Cc 
bh 


Clock Pin Capacitance | Cax | 
IDSEL Pin Capacitance | Cpse | 
Output Leakage Current | to, | 


Normal 
Power Supply Current 
Power Save (*10) 


Note : Top = 0~70°C, PVDD=3.3+0.3[V], VDD=3.3+0.3[V], CVDD=3.3+0.3[V], LVDD=3.3+0.3[V] 
*1: Applicable to all PCI Iuput/Output pins and Junput pins. 
*2: Applicable to XI24 pin. 
*3: Applicable to CBCLK, CSDIO and CSDI2 pins. 
*4: Applicable to ZVBCLK, ZVLRCK, ZVSDI, GP[7:4], RXD, VOLUP#, VOLDW#, GPIO[2:0], DOCKEN#, 
ROMDI, SPDIFIN and TEST# pins. 


*5: Applicable to all PCI Input/Output pins and output pins. 

*6: Applicable to XO24 pin. 

*7: Applicable to CRST#, CSYNC, CSDO and CMCLK pins. 

: Applicable to SPDIFOUT, ROMSK, ROMDO, ROMCS, TXD and GPIO[2:0] pins. 
*9: Applicable to IRQ5, IRQ7, IRQ9, IRQ10 and IRQ11 pins. 

*10: All DS-1S Power Control bits are set to “1”. 


* 
oo 
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4. AC Characteristics 


4-1. Master Clock (Fig.1) 


|xi24CycleTime | tee | = | 40.69 | - | ns 


|xi4HighTime | ton | 13 | | |_| 
[xi4towTime | tow | 13 [| ns 


Note : Top = 0-70°C, PVDD=3.3+0.3 V, VDD=3.3+0.3 V, CVDD=3.3+0.3 V, LVDD=3.3+0.3 V 


4?) eS | \peuaeacaaaa nieces oe 


t t 


XIHIGH XILOW 


tyIcyc 


Fig. 1: X124 Master Clock timing 


4-2. Reset  (Fig.2) 


| Reset Active Time after Power Stable_| tysy | 1 | = | = | ms | 


| Power Stable to Reset Rising Edge | tyro | 10 | - | | ms _ 
[ReserSlewRae | so PP vin 


Note : Top = 0-70°C, PVDD=3.340.3 V, VDD=3.3+0.3 V, CVDD=3.3+0.3 V, LVDD=3.3+0.3 V, C,=50 pF 


~~ 3.0V 


PVDD, LVDD, 
VDD, CVDD t 
RSTOFF 
RST# Pie 


Fig.2: PCI Reset timing 
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4-3. PCI Interface (Fig.3, 4) 


focxGastme fof» ff fo 
tpHIGH Ee 
PCICLK Low Time 


|PCICLK SlewRate |= a 
teva. used signa _{_2_{ —_{_it_} os | 


PCICLK to Signal Valid Delay Womcwbend 
PVAL(PTP) 


os 

ST 
| tu | Busedsigna) | 7 | - | - | o 

Input Setup Time to PCICLK 1 

m | To 


Note : Top = 0-70°C, PVDD=3.3+0.3 V, VDD=3.3+0.3 V, CVDD=3.3+0.3 V, LVDD=3.3+0.3 V, C,=10 pF 
*11: This characteristic is applicable to REQ# and PCREQ# signal. 
*12: This characteristic is applicable to GNT# and PCGNT# signal. 


PCICLK Py aes ee eee a ee ere Vel eee a ore nee ~- 0.4 VpD3 


iene * 0.3 Vpp3 


'peyc 


Fig.3: PCI Clock timing 


PCICLK 


OUTPUT 


Tri-State 
OUTPUT 


Fig.4: PCI Bus Signals timing 
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4-4. AC’97 Master Clock (Fig.5) 


pte | Symbot | Min. | typ. | Max. | unit | 
feweuxGeetine [ne [aoe [Ts 
ee ee 


CMCLK High Time 


CMCLK Low Time 


CMCLK es eee eee eee Es eres er once a —— 0.5 VppD3 


ara, 0.2 Vpp3 


'CMHIGH “cCMLOW 


tomMcyc 


Fig.5: Master Clock timing for AC’97 
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4-5. AC-link — (Fig.6) 


|CBCLK High Time | tenon | |_| 407 
|CBCLK LowTime | teow | || a7 as 
|CSYNC Cycle Time | tesyeve | 


CSYNC High Time 


CSYNC Low Time 


CBCLK to Signal Valid Delay | tow [*13 | | 
Output Hold Time for CBCLK | vies (Lies 
Input Setup Time toCBCLK | tay [*d | as 


Input Hold Time for CBCLK 
Warm Reset Width 
Note) Top = 0-70°C, PVDD=3.3+0.3 V, VDD=3.3+0.3 V, CVDD=3.3+0.3 V, LVDD=3.3+0.3 V, C,=50 pF 
*13: This characteristic is applicable to CSYNC and CSDO signal. 


*14: This characteristic is applicable to CSDI signal. 


t 


CBICYC 


CBCLK (oe 


¢ CBILOW 


SYNC 


losycyec 


CSDO 


CSDI 


Fig.6: AC-link timing 
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4-6. Zoomed Video Port  (Fig.7) 


pte | Symbot | Min. | typ. | Max. | unit | 
fovuncx Dass tine [tan [2 [TT 


ZVLRCK Setup Time tsirs 


ZVBCLK Low Time tscLKL 


ZVBCLK High Time | scr | 22 


ZVSDI Setup t Time tsps 


rm 
[evsprHold tine | tam 12 | Las 


Note : Top = 0-70°C, PVDD=3.340.3 V, VDD=3.3+0.3 V, CVDD=3.3+0.3 V, LVDD=3.3+0.3 V, Cy=50 pF 


ZVLRCK 
ZVSCLK 
SSDS.) oo , t t 
SDH SCLKH  'sCLKL 
ZVSDI 


Fig.7: Zoomed Video Port timing 
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M@ EXTERNAL DIMENSIONS 


YMEF744B-V 
22.00+0.40 —————_» 
———————  20.00+0.30 —————=» 
0.15 Typ. or 0.17 Typ. 
(LEAD THICKNESS) 
102 65 
TATEVAURTEVATEOANTEVGON STAT TRSOA AVRO 
103 = 64 va 
—" | —) 
= = So Oo 
= E ae 
= =} [o) oO 
= = =e _ _ = = = —— +I +I | 
—4 — io) oO 
= = Ss 8S 
= = = 
128 SO E39 | a 
OTT TN TOT 
1 38 
P-0.50Typ. __ 0.20+0.10 
c 
LL 
fo) 
2 4 eo 
<x 
<x 
o = & 
ee I 
2 S 
a 
(1.00) 
i 1 y | 
\ 
[J 
i 1 


=F 0-15" 
0.50+0.30 
Unit : mm 


The shape of the molded corner may slightly different from the shape in this diagram. 
The figure in the parenthesis (__) should be used as a reference. 
Plastic body dimensions do not include burr of resin. 


UNIT : mm 


Note : The LSIs for surface mount need especial consideration on storage and soldering conditions. 


For detailed information, please contact your nearest agent of Yamaha. 
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YMF744B-R 


= 16.00+0.40 ——————_=>} 


———— 14.00+0.30 —————», 


HANNAN ANON 


97 64 


l 

l 
14.0040.30 
16.0040.40 


INOTOOTTT HOT TUOUUUU 


| 32 
0.16+0.10 P-0.40Typ. 


1.40+0.20 


— 
— 

= 

P oa 

uf z= 
= 


J 


—=—=— 0 Min. (STAND OFF) 
1.70MAX 


s 


0.50+0.20 
LEAD THICKNESS : 0.125Typ. or 0.15Typ. 


Unit : mm 


The shape of the molded corner may slightly different from the shape in this diagram. 
The figure in the parenthesis (__) should be used as a reference. 

Plastic body dimensions do not include burr of resin. 

UNIT : mm 


Note : The LSIs for surface mount need especial consideration on storage and soldering conditions. 


For detailed information, please contact your nearest agent of Yamaha. 
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IMPORTANT NOTICE 


1. Yamaha reserves the right to make changes to its Products and to this document without 
notice. The information contained in this document has been carefully checked and is 
believed to be reliable. However, Yamaha assumes no responsibilities for inaccuracies and 
makes no commitment to update or to keep current the information contained in this 
document. 


2. These Yamaha Products are designed only for commercial and normal industrial 
applications, and are not suitable for other uses, such as medical life support equipment, 
nuclear facilities, critical care equipment or any other application the failure of which could 
lead to death, personal injury or environmental or property damage. Use of the Products in 
any such application is at the customer's sole risk and expense. 


3. YAMAHA ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR 
SPECIAL DAMAGES OR INJURY THAT MAY RESULT FROM MISAPPLICATION OR 
IMPROPER USE OR OPERATION OF THE PRODUCTS. 


4. YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS 
ARE SUBJECT TO INTELLECTUAL PROPERTY LICENSE FROM YAMAHA OR 
ANYTHIRD PARTY, AND YAMAHA MAKES NO WARRANTY OR REPRESENTATION 
OF NON-INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA 
SPECIFICALLY EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD 
PARTY ARISING FROM OR RELATED TO THE PRODUCTS' INFRINGEMENT OF ANY 
THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE PATENT, 
COPYRIGHT, TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY. 


5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE 
CHARACTERISTICS AND PERFORMANCE OF YAMAHA PRODUCTS. YAMAHA 
ASSUMES NO RESPONSIBILITY FOR ANY INTELLECTUAL PROPERTY CLAIMS OR 
OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE 
EXAMPLES DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH RESPECT 
TO THE PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR USE AND 
TITLE. 


Note) The specifications of this product are subject to improvement change without prior notice. 


—— YAMAHA CORPORATION —— 


Address inquires to : 
Semi-conductor Sales Department 


AGENCY 


- Head Office 203, MatsunokiJima, Toyooka-mura. 
Iwata-gun, Shizuoka-ken, 438-0192 
Tel. +81-539-62-4918 Fax. +81-539-62-5054 

- Tokyo Office 2-17-11, Takanawa, Minato-ku, Tokyo, 108-8568 
Tel. +81-3-5488-5431 Fax. +81-3-5488-5088 

- Osaka Office 1-13-17, Namba Naka, Naniwa-ku, 


Osaka City, Osaka, 556-0011 

Tel. +81-6-6633-3690 Fax. +81-6-6633-3691 
- U.S.A. Office YAMAHA System Technology. 

100 Century Center Court, San Jose, CA 95112 

Tel. +1-408-467-2300 Fax. +1-408-437-8791 


February 3, 1999 
-60- 


